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TABLE 2,

Water Quality Characteristics of Tllinois River

at Peoria

1967 1968 1960 1970

Parameter Mean Range Mean Range Mean Range Mean lange

Temperature 12,3 -4.0-27.0 13.1 0-28.8 12.7 0-28.0 2.8 -2.0-27.8
Turbidity 52.2 7-109 69,0 31-176 55.1 26-120 60.0 23-127
Iron 2.5 1.2-7.1 2.7 l.2-8.1 2.2 0.9-6.6 2.2 0n.84-5.5
Fluoride G.8 0.3-1.6 0.8 ,5-1.0 0.7 n,3-1.2 n.7 0.1-1.2
Silica 6.2 0.9-10.7 5.9 1.8-10.5 6.3 2.2-10.5 5.5 2.2-13.7
Chloride 44,1 22.0-81.0 43,6 9.0-96.0 44.5  28.0-65.0 7.8 19.0-122.0
Sulfate 119.7 15.4-148.3 111.1 68.9-149.9 108.1 82.1-140.1 104.1 60,1-140.7
Nitrate 16.2 3.9-28.4 16,1 8.2-25.9 15.8 7.4-24.4 18.9  8.5-35.5
Amnonia 1.6 0.1-5.1 1.8 4.1-4.2 1.4 0-4.3 1.6 n-7.4
Calcium 72,3 56.8-87.0 7.6 47,.2-90.8 1.3 51.6-84.0 74,5 45.6-94 .4
Magnesium 26.5 16.2-32.7 26,2 17.0-39.0 27.5 18.0-33.6 28,4 19.0-36.6
Alkalinity 144, 2 80-204 175.9 112-128  182.0 128-224 12,2 106-256
Hardness 238.4 218-344 285.7 188-568 291.3 208-348 3040 192-3806
s, minerals 429.1 378-521 424,11 289-5362 43405 356-540 4471 286-590
pH 7.00 7.68-8.35 .03 7.30-8.61 8.05 7.62-8.80 8.09 7.02-8.57
DG 8.77 3.5-13.5 8.47 1.6-3.1 9.16 3.4-16.1 a.21 2.6-14,49
Sodium 33.4 14-50 31,3 12-70 34.7 17-50 3.6 10-89
Ilow 12340 3120-45000 13781 4940-43800 14212 4070-30300 19941 AL00- 73400
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equations for ferecasting water quality parameters in the river were
developed on a purely statistical basis with stepwise regression
analysis techniques. Details of the stepwise regression procedure
arc given by Ralston (19460).

Results of the regression analysis are shown in table 6.  Column
2 of the table lists the dependent variables and column ! shows their
identifying numbers. Fquations for temperature and flow are not in-
cluded because temperaturc and flow variations are caused by factors
entircly different from the water quality characteristics., The third
column shows the selected regression equations for each dependent
variable, in which x;, 1 < 1 < I8, is the value of the variable iden-
tified by columns 1 and 2 when it appears as an independent variable
ou the right half ot the regression equation.

Except for the regression cquation for fluoride, all the equa-
tions show a high degree of multiple correlation, As indicated
earlier, thesc equations were developed without reference to the
causal, blological, and physical relationships, and it is entirely
pessible for statistical dependence to exist without causal depen-
dence. Tn a sense, this is a 'black box' approach wherein, with
known inputs, one may reliably predict the output. In water quality
systems and analysis, it is impertant to develop relationships capa-
ble of predicting system performance under varving environmental con-
ditions., Mathematlical statistics can provide a sound basis for re-
liable water quality modeling at a significant saving in time, effort,
and expense.
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